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2 3. ff^C»^IS2 2teS<^^e^C^o^^T. ^tE-i-^^^J'-^fi. ^7'.^<.Jr'b2 
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■ ^^W- 8 — 505500 



@B^$nfc^T(D#mO;*-:7 • ^i^Tte^ (off air recording 

■•m^^j.9^\z.^^mm ^tx^^. -r^tct?-^. zco^mi^. ^<dw^^ 

o 

^^=7 {T^ ^"-yy- • y^n :accounting pro 

gram) ii^f^m^f\.x\>^^^ '^f\.\zM7L^ m^m%^(r:>-h^w.hf\.f^umY.'^-^ 
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• • ' ■ . ■ 

y'^®^ ^^-f K ( r^tJciU^^ yr (scattered imagea 
re a) J i O^tmS r ^ 'bfcS) (C'^^tb?'^ V> t'^7=':^{t-^t^-r-<T<7)$|3^tt. 
V^< o;6^c7),#.-e. ^?f^$tt (y v-^-r^^tt : reshaped) . ^4 
n^n, (y ^-r A ^;rt : retimed) , ^U^/^/tfiSm^tL (y ^U'-;^$tL : r 
eprace) ^-r<. :^fc^^{C^'cD J; 5 f-^i^cDT'fe^;?)^. r(D^m> ^th(b^V 
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safe title area) ^ LT^ f^i^TV^-5^ y T<^^#{^— i^C L. J!(-^;f*L<ft 
. ::^7)S#T^^^oV^T-tr — 7 • Ti? v^a V • y T (safe action area) <Jr bX^ 

l$^;^s^5o Sa:^[R]^coV^X^DiE5ft7'i{ig^^^)^cKbXfi. WMMm^wmh 
ffl$tL5^tt(7)'(gl^(^|fl3^(DM^xfo;5o J: •9-^^7'^if7^>7^-:ri^=r-^^-(7) 
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1t^¥8 - 5 0 5 5 0 0 



-So mm^l-is ^<Dmm'^Mm^^(Dm^ (one-half) ^/^^(Dmi^fzti^. 
-S^iBlfilii^gff (distribution amplifiers) T^-rtj^ M3g-t--5ft-^(C::^^ T■t• 
m(Dmmmi:isxn7kw^mi^L^^i-fti^xhmmiz^iiix^^xo t^-r-scoicH- 

i"5#^OS2pT^ 3^ (y 7 T l^^^ • T-r : reference icon) ^-^ti'o 

> mm^-mzm^^x^]:.^mm\^mm(D±^^^7f^-ro z.(omm-t. m 
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• " ^ ^ 4t«¥ 8-505500 

■sjHg/^fi^%^M^-r5^<bt::J: "5. iSv^ L^-</K^y X^m;^y5S#^E-t-'5^-a'T' 
^tifi-xc^^. L/c;55oT. :7T v^— fraS^-^^ — ^-t^S^i (y;^7^^y— : rec 

o V e r y) fi, ^^^c?— i: Ut'c^v^ ::cd^^{4, — i^ojg^{c:ov^T 

ma. sfi, m3(Dmm:<D^tb. }:fv':^it-^:^^i::>m^WL'otiT^ =l>^^m^^i■i- 
HIS. 1~!1I5- 2 {4, :*:^P^c7)^ig{c*3V^T^>^-e#5^a<Dfg5j?iJxN^->- 
U fc HI T'fc 5 o 

me. i~iii6. 3{t, li]3o^g(^it(f^^^^^-r' $ ^-iJ^'^^-^- h-efcSo 
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ry^mx'h^o wr-e^!j^-r5^>^7"A<75^iitfs, milium (DfzibiciiMA^m^ 

^-So M^-^^;t{^, '9^!l^L/c^»!l(tN. T. s. C. UTUfcP^-T 5 

J:t/r£0Mllt^*3V^T:7~V-i' >^ • ^^^v^;;^ (b r e a k studio) t i^X 
^ ?5nTV^6 X 1/ fc'^ V? 3 >^'ff #^11 • y T 1 0 6 , ^(D'T U t'v? 3 ^-(^ 

-^^^r3>.-K-;t>^ K^-a-tJ'o mM^ft^^l 0 2 ftS^tr^- 7^-^.1 1 2\Z.^m^ 
tv. K^tLfc#ia^^{ti-So ^it^^ 1 0 2{CpMbfc#m 

fi/l— i5^— (router : ^j^fi^^) 1 1 4 UT. h 1 

i^^^>-v ^^^^i^x^mmi 0 2iz.mm\^fzmB.^. u=i-^'i o 4xm 

-r-5/cfeiCiS:tt ^tL. ;^)^o>r— :7VH 2 2tCj:oT/— Kl 2 0 t;i^'g-^:n.TVN 
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1t^¥8 - 5 0 5 5 0 0 



1 3 0 <!:. mizX-:>Xik^^ti^ 



ount ing) atg^^tT-r^i^Sl 3 4 i:, :^Wm\Z.'<it-:>XM^h^^m^ 

5tf$B^te'it-rs^i: t>Tt. ■h^^m^ii^mm^f\^x\^^mm-tfit)-^'r—-f\y 
=^~^\ ^^-rmnt^i^^(Dmm^m.mvx. w±^mt^T^mmm^^m\^ 
. mm^rixi^fciiiti^m(Dmtm-^m^o 

M7-^(i. -^i-J:oT^(9m:bn5^#M(7)»J5S;^ (identification) 

mm 4 4t. >^^cJ:ox^{B^i^fcsv^^±^ill$tL5#m^-Mii-r■5M^S7='- 
^(D^mmm^i^w-t^^T^/^ ■ '^-y<^mi^ir^mm:i 4 6 1. —jj(Dmm 
1 3 o~ 1 3 6 tm:fj(Dmmi 4 o~i 4 6 t(Dm(D^m^^^nx.^xt) iz-t 
^mmi 4 8 txm^^ti^o 

;^v^Tv^-5o ^<D#iaf4. ^ ^ — 7^ :^ f*;^ — :yK'a-7'i ^^c^. ^iJc 

^(^r^tifcSo ^^(DM^Mn(Dm^^:iroXXfm)^7b^^. nab (Nh t l ona 
1 Association of Broadcasters) Engine 
ering Handboo k (Z)^^S(Ojig{Cfaizli$tLTV^5o 

m 2 «32^^5g o y — K 1 2 0 (D—Mi$^m^^-ry ^ ^ siT-fe r y — k 

f4> /- F^y-://H 2 2(C^^-r5'l'>^:7^-;^2 0 2^-^tfo ^^^'^^ 
^ — ^ 202 Standard Microsystems Corp. 
<toT§y^ COM2 0 0 2 0 OTi-Hilg^tLTV^-S^ ^^^5^ :7 3i— O n — ;^ 
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^ ^ . ■ . 8-505500 

*' 1^ «' 

2 0 2{i. M^-^^ 2 0 4 i:T Kl-;^/7=-i5'^^';^ 2 0 6 ^^UT, CPU 2 1 
0. ^>:^TM,^^V 2 1 2. RXfm^m::^ ^ -y^ 2 1 4l,z^m^ti^o CPU 2 
lOfi. :7'^y^^^/<x5.2 2 o^^UTio^fcfili^o^v^^— /I- 

2 2 2, 2 2 4, 2 2 6:J^J;t>'2 2 8f^^M$tL5o 

, U'^^tL^. ^i^:^—^^2 2 2\-iTi-a^-^tr'i^i^/l^^^^tJ^o f'i^^/^^ 
2 1 4:i^b^^®J5 w i:;ii5T'#. it/^OT-T ^-fe 5/ h;ei^^ilofc7 — K 

=¥-r iJ^^^^x /I/— ^— , Amp ex V P R - 2 B :JoiU^V P R 

izij\i^(btL^i^^--^^2 2 2X'm-^^tLtimmz^^^x. ^(DTu\fi:^3 i^mm. 

-x'^>'^^!l^^^:g|2 2 4*5iU?^ ViJ^^rn-;^ 2 2 6 fi, ^M-Tixfi'lSllt-S ^ ^ 
1213 (iT^ ^'^^^-^^b/^-^^v'^ -7^2 2 2(DmiB&^~n 5^ |gi-efc5o 1213 
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#3s¥^8 - 5 0 5 5 0 0 



■t^4 ^>:!^^=^^—hX'$y^o ma. I—us. 3 (^)IH]{^tc:}o^^-rfi. me. i 



1 (c^-riHljJSfi bf T^^^ • 5/ 7 T 3 0 2 <t =ar— iiifig^ 3 0 4 tf„ ^tb ^^T' 
^ • /^5/7T 3 0 2 i::3r-li.t>S:^3 0 4 M^Si-^X t'^i^ a :/'ft-^^S§t^3(c 
— ^(Cii:?iJ^^$tl.5o li'l'S^3 0 2c7)A;^iS5^tc;!]P;tt>tl.^ t''x:^m-^. 
ibhme. IKiSif^mmaRUa' (j:. lt*S:^ 3 0 4 (7)^ 1 0{t-^A;^^^M 
i-^r .JrT^^UlC'Bill^nSo ^— iii|>it5 3 0 4{i7"l/t-v^3 Wt-i-Mav-;^7"A 

^tmj±i^\^\ m's^3 0 4^(D7<.tim-^(Dm^n^ m-^ tinsertj . 

^ P 5/^^^#ff3 0 6--ai|f>n5o IhIS§3 0 6 f*. N a t i o n 

al Semiconductor (c: J:oTrfTM$tl.TV^5 LM 1 8 8 iMt'^y^^ 
■^nm'^n.^'ryf^^t^. ^'(Om^CO^ti^^ ( r I NSERTJ i^$t^T 

v^^) %^^^y^^^^3\Q>h^~m^^3QA\z.^m.^f\.^^ 

3 0 4 fi^ 2 (D ex^A;t;4^^^^ r (D7^ti^'^\-t^ \^'fM%^\z.M7L^ c 
i:6ST'#5 lo^fcfi^^c^T-f =i>^S:tt<t-5o T-Y =1 • x — ^ fi. FIF 
O^^y 3 2 0 <!:xv'^/^/T^P^'^m^3 2 2 ^'^tplHlie§{;i J;oTitit'I§5 3 
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T^V^-Y;^ 3 0 6 3 2 Ofi. ^-T ^ D-:/n-fe5'f-3 3 0 {Z^-oXW^^tl^o 
^<D^^ ^ u^u-^y-^iipi^V 3 3 2^W-r'5c -^-r ^ D:7°P-t 5'f-3 3 Ofi 

1^3 3 Ofi. X — ^/^:^3 4 2 tT Vu:^y<:K3 4 4^^L-C7'^y 3 3 2 p< 
3 2 0 tiz^m^fh^o 
im-^u p_ insert, enable (1216. 1 -5lS?f^^) 3 

0 ex±)5&^ti. ^ij^^^;^3 4 0 ^ifM^T-^-r p:7°n-tiyi^3 3 oizmm^tv 

iMW^J:T4 ' y<^~->^F IFO^^y320{c:D — Ki" 5 w ^ ^:lov^T. 
-^^ ^ u:/nir-;/1^{ctiE^<Si-<t-^^7'c?-5c F I FO^^y 3 2 Otc^-T-S^ 
t±ib^»iA^^(*lRl^(c:^f;t5cDT% -^-f ^ ^:7"^^r5/1^3 3 Oft, :7l/— Af' 

F I FO^^y tci^tcn— K^tL^o 

*3VNT, -^-^ ^ n^nir 5/1^3 3 0 izX-oXpm^tiXh^^ :^ u ^y^^^^3 0 
6 ft, ^ I NS ERT^^ilj-rSo ^^^Im-^n. 

^^±^3 1 of^>tu. —m(Dm^Mi^^y^^</^^^F I Fo^^y 3 2 o .^d 

/A^^^3 2 2 ^d^t^^^-ar-So F I F O ^ ^ y 3 2 0 fi. ^tLib(D^ u^y^ 

-euT. ^(Dmmtm^^3 2'2izx^xTi-u^^mi^^^^rix^^hs ^—m 

3 0 4 fd j; o T \fr^:tm-^l^^X $ tL5o 
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CO^(D\fy''::^m^\^. ^J" /l^mMi%^\^^^^ tlX ii^ h . 1213. 20p<^y3 
fSlt^iX'So HI 4 (± t'T';^- • :7 u — A©4o(D^i^ J: 5 fiT^ VT4 0 4 

o 

±^'r^^tl^X':>X. ^^^t^5o r(7)^jg^!j-T?fi. |gl4{:i^-rj; 7U 
2 2^2 7{Z^X^ti, 2m(DT4 =i>7!)^^Z^U~M,(D^4>2 5 7 ~ 2 6 2 (:i 

T-f =i:/:iiy T4 0 4(D7KT{iM*5it;?i5ffl«> ^^-Y ^^^^^(^M^iiiSt- 
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-r^l0~2 0) :iSj^<„ Sjg'Jff^m^^rH^c^^t-f*. 2 4 21/2:2^0M^^^ 

tK^IrI^^-^/i-:^ 6 1 0 i:, h 6 1 2 .J:. M^lffS^^e 14^^^ 

tfo H^'lf^^'a A/T-v^S^^6 1 4filli^^'f ^2 1 cf>{c:{i^NV^;:^ i: bT^$ 

me. 2f4. ma. 20^S3 O 6tcJ;oT#:7^— yi-FMt-^;6^?>ttffibfc7 
-< — /l' KfiSU^Wx«^, -f-Ttetp-^o d d_ e V e n^, ^^l^^-C:^ bTV^>5o 
o d d_ e V e n<t-^f±, ^ ^ 3 0 9 (D') y V X:b^'^IiST ^^hth^ 

7"v^^/Wt-i-T?fc^o Lfc:5SoT, -^^v^ 3 0 9f±. :7 ^ — /i^ K;^^-^^ (o d 
d) t>h\^W. (even) --'^{bbfcBt^o J;m^^;6-?5-^^--^fbb/cB#(C, - 

5o ^LT. ;^ [>>'i57 3 0 9 i:iJ:oT;^^^ix/cl 0 t'^'jy MU^T Ku^fiPR 
OMiSas 1 2--3ll^n^o o p R OMi^gf* , — A-TKi^;^^. 

Ttiiio-ib separated h_sync. ^^^^^tlX\^^^. ^lO-fS-^filgl 3 
. 2(D^g3 0 6l^-e^^$tL5o me. 2 «^?l^_b (^^SItK^III^/n/P;^ (se 
parated horizontal sync pulses) ^^;^-5 ^ ^ t^l i oT. I§1 6 . 2 COjS?f^_c_{:: 
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^■Tit-^ 1 i n e_ gate /J^^^^^tL-So ^Oif-^- 1 ine_ gatefi^ SI 

M^:7 u-A(DT*S^(-*3tt^®^7-I' ^2 5 7-2 6 2fc|^]^L/cM2 
(^^JT^- h^^Vl-^^-^X.5o r(7){t-^'b. 1113. 2 0^83 0 6 {C:JoV>T^i^^tl. 

•So 

h^-^/l/;:^ 1 i n e_ gate t^^^^^ X'-h^m. ^^^Z 0 6 p i x e 
1_ ga t e^<;v^t^S—M(D^<;vy^^^±-^^„ ^thh<Dy<;v:^^mQ . 2 
(DWMA}^^^o i X e 1_ gat ey<7\^7^\'t^ ^f\.^fh(OT--(=^>=!^VT 

p i xe 1_ gat ey</]y:^l-i, — o*d#(^, ^mi^^^ XDi^)^ t^'O (DS^^ 

^tLS 2|a(D g a ted_pixel_ clocks hi-'5fcJ^){C'(gffi$ 
tL5o ^flh<Dg, ated_ pixel_ clocks 6 . 2 6O^?f0_e..i:X 
gated_pixel_ clocks e (:7 3i — Xl) fi^ A/D 
^^3 0 8 n 5' :^ LT, t:~^7^'^«-^(D 5 ■iD'f'^m^^tlfzM^^(OM^T'i> 
^/UlU^^— ^fd^^^tL^ i 5 f-t^So gated_ pixel _ clock 
s f (:7rc— X2) f±;^ !^7:/^5^ 3 0 9 ^iJ' n vy ^(D^^>-^\'X^ PR 

OM3 1 2 {ilioTiS^bfc^^y T Kl^^{v:-7-y:7"$n'5_h|5M^7 i:^ • 

Sct±i$n^^y 3 1 4izmm^tifzmmr'—^,7b^. >:7 h i^v^^^ 315 izmti 
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>J;b^^3 1 6 t^<^~>RAM3 1 8 ^^-T-So tt^^3 1 60 1o<^ji^/^ 
Mci$-M t LTfi. 7 P y ^J'-^'J-M S a n f o r d (DAm erican NeuraL 
ogix, Inc. izX-oXM^NLX 1 1 0 (Z)T(-TtJ|g ^iXTV^-S^a;*^^ 

ifhri^o :L(Dmw\t^-^<Dy<'^~> ' f—^Ktii^^^m-r^-fi^h^ rams 

NLX 1 1 0^^lH]j^{Cj;oT. 8o:S T-cDgJE^t^^N^? — 1 0(557t5^/N 



> ' — :3zyT404b. 404c. 4 0 4 d 3 0(DT 

^i^-tC^-raNLX . 1 1 0^-^^->'J:t^§^3 1 6 c^^^UtvMit^ir 5/ h b 
. AoT< ST-^ =i>'CDy -YX^ii^^^g^^f S (tracking out) fci6(C. 
p:7'niriyf-3 3 0 J: o T^Uffl ^ tb-So 

o NfS (=7) (Dy<^ — ^^-h^him^Rm (=3) ^il.5^|^0|ilS^iJ(7)^^*i6'5 

W^(0 1 2 8fgI(D|li^lJ^, hi2l{tOfci6<^ 7 f'^/ hASC I I =1 — K 
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TT-r =1 >mm(D 1 . 2 tini. 2 ?ij;^^^i:b^^ 3 16 (cipj^s-r 5 t ^^^if 

3^ . ^n'^ — ^/^t4f«<7)'bc^^^tp„ -Tfii^h. m^-t^^T^ ' y<^~ 
>^^i8mmt^i■fX:k^(D^zMl^. ^y^-^—^ni d 4m(Dmmxm^^ti^ ;# 

y<^—^^n&mmm {^^u^ ^^~-;v) ^;l*5^^Ti:b^etI^#<PlTb;^^Tv^5 2 

m^iSicBff^tDPgp^a {^u^ u^;vm i)^^i±-r^. u/c^sox. ss^o^n 
mi^^m^'^^M-r^oKx^^. o 

fi. 18. 2MUz <D^^-7 h ^ ^ ^y^X(D'm^v4 1 2:^^izmv\^^mf^(Dm 

ms'j^ti. -f-^^^tj-bm-^ (t^'='-k) ^tL5o 1^6. 3tc^i-i9(-. 

^{i. ^:7i — /i-K^I^SiJi-5/ca6{C7'V<-r;^3 0 6^c^oV^T 

^f^^titcim-^o d d_ eve nT&-5o ^ <^'ft-^<^ibttl{i^ v_ s y n c /-^/V' 
;^ (He. 1) (DiL±i^^ izX-^XR^^ti^o #-^^:7^— 7UK(^^^— hie 
*5lt'5lia:'jfllM*Mrp^(->^J^;-rS'ft^o a d_ eve nTb^^mz^f^^^M. (ea 
ch positive transition) i;i*DV>T. t'V^^ 3 0 6 fi. h.'^^^'t'J: 5 ^.^> 
M^^-r VI 2:2^5}-c^M^^^t-'5^-^7^;^ compare, enable ^^^^ 
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^compare, enabl e y</l-^^i^t6\^^Xi-X, Ty<-<^3 0 6 
?f0J_T'^$i^5^H^RSco$)V^fc4fli|^D/^/^-^ read_winner.h. i^M±X' 
^$tL^rH^Pi<Dfc^/^fc4#l^7)/^V^>^^ Compare, gate ^ ^it^i-^So ^ 
y</^7^ compare, gate fix Mlt^'T^^^^^^^ read_winnerCO 
iEtu(^< -So^compare.gat e y</\^^<DMf^'P^■±. 'f^<^y^3 0 6 
, m^^t LT— l3:fbL/c?F^T-^^ix5 1 4 4{11|<D^-?7U;^ g a t e d_ c 1 o c 
k s O^ij^^^^-f-6o 

)K?l^J_^I>'m{C^-t-J; gate d_ clocks 8 fill O 

8 . 2MH z T'fo-5o ^X^;^ 306 fi. gate d_ clocks 

^■nV^X{^>^LT. WMrrirQm-i-y<7Vy^mem_ r e a d ^B^-^^o ;^7'>>'^3 



19 (1213. 3) f*. ^-7 U~-J^(D7^^~V\^-!^\^^X\ o d d_ e v e n^-^/l^x^ 
iMM^) {Cj:oTy ir^/ h ^nSo mem_ r e a d fi. 3 i 9 OA 

. 3 CDmu X 3 1 l^ifhLT^^y 3 1 4->>'^|&-r-5o 

v/7Mxv5;:^^3 1 5^^hWMi-^^^^y RAM 3 1 8fviJ:oT#t^$ 

^tLti^X\ Mlti-^ read_ winner y</U7^:^^-^4 7 o :7" n ir >;/ 1h 3 3 
Oi'imrt^-^tl. ^(Dy</i-:^iZJtm^l.X^ ^-f a:7°P^r5/i^3 3 0 ttJigi^m^ 
it^^3 1 6:6^f>9ctBi-o r (^J;l:K^:^{i. l/i^Xi5^3 1 5^^h-^^htlti\fy 
hizX-oxm^tiXi^^y<<^ — :^lzM:-h^<—^-r^Mm^<^~^^^^i- (m^ 
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compare, enable (DiLhT:^^^ '0 ^^C:^o^^T. -^-^ ^ a y'a^y^ 

Kti:Lt^7j^i-mTm-^^^f5^-r^o 'tri(b:im-tmm. -rtn^-h. ^^^^^ 

^^jjg^ («^) }i~mzMmx^. mmu^^\.xmmrf~^mk^-^^-yY\^ 
mi-is ms.^^x\^^^mM^^^x^yfiEm^i:m^<D'^mt vx^-r^nw^mmm 
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l^Y^Mz.\t^ mW^n. ■tfi:t>'hmWUA 0 6{c:J;oT[S*;fL/cir-:7 - 

• -7" 3 >mW^W,^ (Society of Motion Pi 

cture and Television Engineers) id J:oTR 
P 2 7. 3- 1 9 8 9 tl^Xm^^tlfcjtmWi^Xmt. -fe-:7 . > • 



y T(^Ti^^ 



Ti^ > K'^otK^FiIis - 13 3%; 
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